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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1-16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Hosier et al (6,847,400) in view of Krymski (7,050,094). 

As to claim 1 , Hosier et al disclose a (photodiode, 10) which can be connected to 
(reset voltage, VR1) to define a first potential (V reS et, V reS eti) via (transistor, T1) to define 
a first transistor or a first diode (photodiode, 10), the (photodiode, 10) can furthermore 
be connected to the input of (output amplifier, 16) to define a readout amplifier via 
(Sampling and Hold transistor, SH) to define a second transistor, (transistor, R2) to 
define a third transistor via which the input of the readout amplifier (output amplifier, 16) 
can be connected to (reset voltage, V R2 ) to define a second potential (V re set, V re set2) 
furthermore being arranged between the second transistor (Sampling and Hold . 
transistor, SH) and the input of the readout amplifier (output amplifier, 16), and in that 
there are (Holding Capacitor, C H; node capacitor, C P ) to define means which allow 
temporary storage of the integrated signal value (integrated light signal, V S i g ) until the 
readout time (integration time periods, A-D), (fig. 1 column 3, lines 38-67, fig. 2, column 
4, lines 20-54), (column 5, lines 33-37). Hosier et al fail to explicitly disclose a large 
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dynamic range. Hosier et al and Krymski are related optoelectronic imaging devices. 
Krymski disclose a wide dynamic range operation is used to write a signal in a freeze- 
frame pixel into memory twice, first after short integration and then after long integration, 
(Abstract, fig. 1, column 2, lines 1-15, lines 36-45). It would have been obvious for one 
of ordinary skill in the art to modify Hosier et al to include the wide dynamic range 
operation as taught by Krymski to improve the intra-scene dynamic range of images to 
be extended by combining the image taken with a short exposure time with the image 
taken with a long exposure time resulting in optimal utilization of the device. 

As to claim 2, Hosier et al disclose a first transistor (T1), a first potential (reset 
voltage, V R1 ), and a second potential (reset voltage, V R2 ), (fig. 1, column 3, lines 45-67). 
Hosier et al fail to explicitly disclose that the first and second potentials are at the same 
voltage level. It is well known in the art to have reset potentials at the same voltage level 
in order to obtain consistent signal processing to improve signal to noise ratio. It would 
have been obvious for one of ordinary skill in the art to modify Hosier et al to set the 
reset potentials at the same voltage level in order to acquire consistent integration of 
signal processing resulting in a wide dynamic range of signal processing and improved 
signal to noise ratio throughout the device. 

As to claim 3, Hosier et al disclose additional conversion node capacitor 
(capacitance, C P ) to ground potential is arranged between the second transistor 
(Sampling and Hold transistor, SH) and the input of the readout amplifier (output 
amplifier, 16), (fig. 1, column 3, lines 31-33, lines 60-67). 
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As to claim 4, Hosier et al disclose the readout amplifier (output amplifier, 16), an 
(output line, 18), and that the image signal charges (integrated light signal, V S j g ) are 
amplified and transferred to a common output line or bus through successively actuated 
multiplexing transistors which constitutes that which is claimed (column 1 , lines 33-35, 
fig. 1 , column 3, lines 26-35). Hosier et al fail to explicitly disclose row selection 
transistor. It is well known in the art to use row selection transistors in order to transfer 
output signals to imaging processing circuitry. It would have been obvious for one of 
ordinary skill in the art to modify Hosier et al to include row selection transistors in order 
to output the amplified signal to image processing circuitry to improve the sensitivity to 
obtain good signal to noise ratio throughout the device resulting in acquiring a large 
dynamic range. 

As to claim 5, Hosier et al disclose transistors, (T1, FZ, T2, R1, SH, R2), (fig. 1, 
column 3, lines 50-65). Hosier et al fail to explicitly disclose that the transistors are 
designed as MOS transistors. It is well known in the art to use MOS transistors to reset 
and transfer signals. It would have been obvious for one of ordinary skill in the art to use 
the transistors as taught by Hosier et al as MOS transistors in order to improve the 
integration time of resetting and transferring signals resulting in a reduction of noise 
level to acquire high quality imaging. 

As to claim 6, Hosier et al disclose the gate voltage (Vr2) of the second transistor 
(Sampling and Hold, SH) is controlled so that the current (integrated light signal, V si g) 
generated by the (photodiode, 10) discharges only a capacitor (C H , C P ) at the input of 
the readout amplifier (output amplifier, 16) in a first phase of the integration time 
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(integration time periods, A-D), and in that the gate voltage (V m ) of the first transistor 
(T1), or respectively the first potential (Vresetl) (reset voltage, Vri) when there is a first 
diode (photodiode, 10), is in this case controlled so that some or all of the current 
(integrated light signal, V sig ) generated by the (photodiode, 10) is compensated for by 
the channel of the first transistor (T1) or respectively by the first diode (photodiode, 10) 
in a last phase of the integration time (integration time periods, A-D), (fig. 1, column 3, 
lines 25-67, fig. 2, column 4, lines 15-54, (column 5, lines 33-37). 

As to claim 7, Hosier et al disclose the gate voltage (V R1 ) of the first transistor 
(T1) is lower than the gate voltage (V R2 ) of the second transistor (Sampling and Hold, 
SH) and in that the gate voltage (V R1 ) of the first transistor (T1) is higher than the 
saturation signal (resulting signal, V R2 +V S ig) of the readout buffer (readout amplifier, 16) 
by a threshold voltage (reference voltage), or respectively in the case of a first diode 
(photodiode, 10), the diode anode voltage (integrated light signal, V S i g ) of the first diode 
(photodiode, 10) is adjusted (reset) by the first potential (V reS eti) (reset voltage, V R i) so 
that this anode voltage (integrated light signal, V S i g ) minus the diode threshold voltage 
(reference voltage) is lower than the gate voltage (VR1 , VR2) minus the threshold 
voltage (reference voltage) of the second transistor (Sampling and Hold transistor, SH) 
and in that the diode anode voltage (integrated light signal, V sig ) of the first diode 
(photodiode, 10) is higher than the saturation signal (VR2+Vsig) of the readout buffer 
(output amplifier, 16) by a diode threshold voltage (reference voltage), (fig. 1, column 3, 
lines 33-67, fig. 2, column 4, lines 15-54, column 5, lines 33-38). 
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As to claim 8, Hosier et al disclose two gate voltages (VR1 , VR2), and threshold 
voltages (reference voltage) and subtraction circuit, (fig. 1 , column 3, lines 50-67, 
column 4, lines 15-54, column 5, lines 23-30). Hosier et al fail to explicitly disclose the 
tolerance of the reference values plus the tolerance of the voltage values and that the 
difference is 100mv. It is well known in the art to use subtraction circuit to extrapolate 
undesired signals while maintaining desired light signals. It would have been obvious for 
one of ordinary skill in the art to use the subtraction circuit as taught by Hosier et al to 
manipulate the reference and voltage signals in order to acquire a value greater than 
100 mv. 

As to claim 9, Hosier et al disclose the gate voltage (Vm) of the first transistor 
(T1) and the gate voltage (V R2 ) of the second transistor (Sampling and Hold, SH) can be 
varied (reset) during the integration time (integration time periods, A-D), (fig. 1, column 
3, lines 50-67, fig. 2, column 4, lines 15-54). 

As to claim 10, Hosier et al disclose the gate voltage (V R1 ) of the (first transistor, 
T1), or respectively the first potential (V rese ti) (reset voltage, V R1 ) in the case of a first 
diode (photodiode, 10), and the gate voltage (V R2 ) of the second transistor (Sampling 
and Hold transistor, SH), is respectively adjusted (reset) or controlled so that charge 
carriers (integrated light signal, V sig ) accumulated by the (photodiode, 10) discharge 
only a conversion node capacitor (C M , C R , C P , C L ) in a first phase of the integration time 
(integration time periods, A-D), in that charge carriers (integrated light signal, V S i 9 ) 
accumulated by the (photodiode, 10) discharge (reset) both a photodiode capacitor (C M ) 
and conversion node capacitors (C M , C R , C P , C L ) in a second phase after an equal 
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potential (reset voltages, V R1 , V R2 ) has been reached at the output of the (photodiode, 
10) and at the input of the readout amplifier (output amplifier, 16), and in that after the 
output (integrated light signal, V sig ) of the (photodiode, 10) has fallen below the 
threshold value (reference voltage) of the first transistor (T1) or respectively the diode 
threshold value (reference voltage) of the first diode (photodiode, 10), charge carriers 
(integrated light signal, V S i g ) accumulated by the (photodiode, 10) are made available via 
the first transistor (T1) or respectively via the first diode (photodiode, 10) in a third 
phase, and the second transistor (Sampling and Hold transistor, SH) is opened after the 
integration time (integration time periods, A-D), has elapsed so that the signal 
(integration light signal, V sig ) is held at the conversion capacitor (C P ) until the readout 
time (integration time periods, A-D) and in that the first transistor (T1) or respectively the 
first diode (photodiode, 10) is adjusted (reset) during this holding time so that the 
photodiode capacitor (C M ) is not fully discharged (reset), (fig. 1, column 3, lines 25-65, 
fig. 2, column 4, lines 15-54). 

As to claim 1 1 , Hosier et al disclose that the gate voltage (V R2 ) of the second 
transistor (Sampling and Hold transistor, SH) is adjusted (reset) during the reset phase 
and during the integration phase (integration time periods, A-D) so that the gate voltage 
(V R2 ) minus the threshold voltage (reference voltage) is lower than the reset voltage 
(voltage reset, VR1, VR2) which is set at the input of the readout amplifier (output 
amplifier, 16) and in that the gate voltage is higher than the saturation voltage (resulting 
signal, VR2+Vsig) of the readout buffer (output line, 18) by a threshold voltage 
(reference voltage), (fig. 1, column 3, lines 60-67, fig. 2, column 4, lines 15-54). 



Application/Control Number: 10/533,682 Page 8 

Art Unit: 2878 

As to claim 12, Hosier et al disclose the gate voltage (V R2 ) of the second 
transistor (Sampling and Hold transistor, SH) is varied (reset) during the integration 
phase (integration time periods, A-D), although it always remain greater than the gate 
voltage (V R1 ) of the first transistor (T1 ), and in that the gate voltage (V R1 ) of the first 
transistor (T1) is preferably reduced successively during the integration phase 
(integration time periods, A-D)), (column 1, lines 33-36, fig. 1, column 3, lines 60-67, fig. 
2, lines 15-54). 

As to claim 13, Hosier et al disclose the gate voltage (Vri) of the first transistor 
(T1) is constant or successively reduced during the integration time (integration time 
periods, A-D), (column 1, lines 33-36, fig. 1, column 4, lines 15-54). 

As to claim 14, Hosier et al disclose that the gate voltage (V R2 ) of the second 
transistor (Sampling and Hold transistor, SH) is switched (reset) once so that it is equal 
to the bulk potential (V R2 +V S i g ) of the (Sampling and Hold transistor, SH) and is switched 
(reset) back again to it original value (V R2 ), (fig. 1, column 3, lines 60-67, fig. 2, column 
4, lines 15-54). 

As to claim 1 5, Hosier et al disclose linear arrays of photosites: charge coupled 
devices or CCDs, or CMOS to define one-two dimensional array of optoelectronic 
sensors, (column 1, lines 38-45). 

As to claim 16, Hosier et al disclose operating linear arrays of photosites: charge 
coupled devices or CCDs, or CMOS, (column 1, lines 38-45). 
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Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Don Williams whose telephone number is 571-272- 
8538. The examiner can normally be reached on 8:30a.m. to 5:30a.m.. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Georgia Epps can be reached on 571-272-2328. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Georgia Epps 
Supervisory Patent Examiner 
Technology Center 2800 



